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Hjoflpeie Hwe oraoanc* k MeriJUKX)6pa6oncc, 
npe miajaM C Ho iuu oopafionar onepcndl b rpy- 

6*X H MO0K6T 6bm HOXOJIk30B*HO Iip» OXOlWa- 
TBAMtOt OOptOOTKO HHJUUU^W^CCXHX OIB*pCIH§ 

ipyfl jma mnpo-nHCBMO- « TOBWWhmx nrta* 
net mctoaom AwfropMinKOHHorc npot«n»«Di« 

(OOp»OBtfOM). 

ttoaacteH mfCTpyMCHT ana paaoaw TpyG, co» 
fiepBcunidk ciyneinttyw onptiicy c Hinpecco* 

BaHKMMK RS HBO A^OpMHpy BJU1HMX •COJMBMH # 

sa' oca onpBBKB BMnomieBB muamapavcKiff 
ptcupaca. b creiocax onptsKH - panmnBRue 
tf iB cpcn m . hb Topou Konea - pBjqunmw 
iddm, coo6fm»aaiecJi c oTBepcmtM* ooptBKK. 
KBCipyMCHT chbobcch atcreMot noarm ptOcwcft 
xmncocm a o6pa3oaaHHNe otbcpctiuimh n hbm- ; 

MB KBKBJIbl (t). 

PkaaemrrejnkHOR cmbokoh Meacny noBepxHocnio 
tpyoca a pa6o«WMW KOflMpMM npn paoore xnv 
ro RHCTpyMCHTa xBnncjcx fuoobom cjioh, 06- 
fMjyvxmtHC* b pciymiaTC Rarpesa p»6o^cm 
aoupcocTW b nonocTM HMCTpyMcirra no Tewnc- 
patyptJ ropoofipa^oBaHMB, oh pafxvraer tom>KO 
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mo npenBBpBTejxbHO HarpeTOMy no TCMnepaTypw 
ropjnerp nc^wpMHpOBaHWi wiennm TpyCbu 

HcAocraTKOM^ rroro HHcrpyM«rra aBJuetcff 
to. wo Am nonroroBKH k paoore oh Tpc6> 
er sapjimai paOotefi bchakoctmo nonocra n 

5 opeHBipHTenuioft pa3na<m 3axojmoro kohju 
Tpyou. Hi buxoob io fpyoH nocne okootb- 
hhjc nponeccs paana<» HHCipyMCHT narpeBaeTC« 
A o TCMnepaTypu Bi>mie napoo6pB30Baiota pa6o» 
<kA XHAKOCTH, Tto BbOMBacT onpenencHHbie 

10 Heyno6cTBB npH wcnnymnjni. Totooctv o6pa- 

OOTXH OmpCTHfl TBICRM HHCFpyMCHTOM HCBW- 

cotea*. 

Uen» H3o6peTeiow - noBwincwic Ka^crea 
o6pa6oTKH. 

15 nocraAJieHHa* nenb nocTHracTCJi tcm, <no h> 
BccTHbdf HHCTpyM«HT f concpmaiOHH nonyw on- 
paaxy c HacajrcHHbiMH Ha Hee netJwpMHpyio- 

I1DCMH 3HCMCHTBMH. B CTCHKaX KOTOOOH BNnOJI- 

hchn pannajTbHwe oTBcpcnw, a Ha Topuax 

ne4>opM7ipyiouiHx 3nCMCHTOB. o6paiUCHHMX OOHH 

k npyroMy, - panHamHbie na3M. a taxmc ho 

TCWHHK paGoqCH XQtAKOCTH OnH fTOH3*IH eC B 

o6pa30BaHHwe orBepcnuiMH h naMMH KaHanw, 
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3 Q.S0879 
cMaO^ccH CMOHTMpoeaincwM b p3CTo^xc onpae- 

KH C BO3M0XHOCH.I0 OCCBOTO nepCMCUICHH* HO 
HUM UITOKOM C nopUlHCM, K3 HSpyXHOM nO- 

BcpxHocTH Kotoporo BwnonHeHa KOJimeBa* npo- 
Towa, cocjihhchhui c no/iocrw orroKa n c 5 

OAHMM H3 paAHantHMX OTBCpCTKH onpaBKH, a 

nonocT* uiTOKa coczxKHCHa c bctoihhkom pa6o- 

q C H KHAKOCTH, B K3WCTBC KOTODOH HCn0JIb3O- 

sana cMaswaaioutaa *0WK0Cn>. 

Ha qepTe*e noK333H o6uihh bra npenjiarae- 
Moro HHCTpyMCHia, paipci. 

HwcTpyMCKt conep5KHT Kopnyo-onpaBKy 1, no 
och onpaBKH BunaiMCHO iDunowpinecKOC ot- 

BCpCTRC C pa3M«UCHHbIM B KCM llOnBHXCHbfM 
* 3JICMCHTOM - nOHMM UITOKOM 2 C HOpiUHCM, 

BMnojmeiofbiM saoroio co uttokom. Ha nopu*- 
nc BwnoniicHa KOjn>ueBan npoTOMxa a, cochh- 
iicmiaa c nonocibio ^ mroKa. B creiocax orf- 
paBKH npcflycMOTpcHN pajwajiwiMe OTBcpcnw 
a on* nonBona cMa3o<moH xomkocth k nasaM 
6 tta Topoax netJwpMHpywuiHx sneMeHTOB 3. 
UItok, ycTanoBUCRHbift c bo3Mo*chocti»io bo> 
BpaTHO-noCTynatcjibHoro icjHxceimH b nonociH 

OnpaBKH OTHOCHTCJTtHO pajWanVHMX OTBCpCTHM 

b cTtnxax, npcncAOBaTCjibHo pacnpcj»JWCT no- 

TOK CM330HH0H KHJOCOCTH K 30H3M o6pa60TKB- 

Paoowe 3J1CMCHTM 3 c yBcnHTOaiomiiMHca 
k BbixoAy inraMCTpaMH nocaxcHM na munmfr 
pHMccxyw «ncr* onpaBKH, iuiothoc npmcaTTic 
flpyr k npyry paoowx 3jicmchtob r ynepmaime^ 
hx b raxoM coctojiHKH o6ecne<otBaeTCJ! raJbcofi 
4, HaBiiHHHBaKwncHO! na nepernnoio <bct* on- 
paBKH. 

PaSoTy HHCTpyMCHTa mo*cho npocneflHi* Ha 
npHMCpc o6pa6oTKH oTBepcnw njiaMcrpoM 
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ro cnoH - 1000 1100 mkm. flpH abh*c- 

HMH HHCTpyMCHTa BIIH3 npH RO/WOfle K BCpX- 

HeMy TOpuy saroTOBKH 5 b uftok nocrynacT 
CMa3o<aiaA *kjikocti» (Macjio HHixycTpHanbHoe 
20-30), KOTopaH HanpaBnucTOi mcdc3 pajmajTb- 
Hbic OTBcpcnw b onpaBKC k panHajn>HMM na- 
3aM Ha Topttax ncpBoro ne<t>opMHpyiowero 
3neMeHTa. FlpH nooicflywmcM abh*ckhh HHCTpy- 

MCHT3 BHH3, UJTOK ncpCMCUHaCTCB BBCpX H 

nocjicAOBaTcnbHO pacnpeaejuieT cMasoqHyw »«V 
Kocrb k fle<J>opMH pyiomH m 3JieMCHTaM* ripn o6» 

paTHOM XOflC HHCTpyMCHTa UJTOK B03BpamaCTCJ 
B HHXHCC HCXOWOC nOJ10*eHHe, ACTajIb H3BJ1C*- 

KacTCH H3 onopHoro ciaKana h okkji noBTop*- 

CTCJC* 

3KOHOMHMCCKHHT 3<M>CKT OT BCn0m>3OBaHJW 

npcnnaracMoro HHCTpyMCHTa npn H3roTOBneHHH 
komtuicktb flCTaJtcH na annapaT cocTaBJWCT 
50 twc* pyfj. 3a ctct yMeHMiicHHH npHnycKOB 
npn oKOH»OTCJn»HOH o6pa6oncc h aaMCHM one* 

paUHH paCIOWH OTBCpCTKH Ha flC<J>OpM3UHOH- 
HOC n pOTHrHBaHHC 6C3 CHflTK* MCTa/IJia, 

OopMyjia H306pCTCHHR 

■ 

HHCTpyMCHT ana xo/ioflHOH pa3ziaiH Tpy6, conep- 
TKaumsk nojryio orrpaBKy c HacaxcHHWMH Ha nee jxen 

(^OpMRpyiOUXRMH 3/1CMCHT3MH, B CTCHKaX KOTO- 

• po« BunonBenu pajniajrMTbie orBcpcnw, a Ha 
Topuax Ae^opMHpyioaoix 3jicmchtob, oCpameH- 
hwx oxtHH k ijpyroMy - pajmajn>HMC naaw, a 
rax:** hctohhhk paocwft «HflKocm am nona- 

TO CC B 06pa30BaHHbie OTBCDCTHJIMR H rU3AMH 

xaHajfbi, o t n h u » urn fc i tcm, 



npHMcpe oopaOoTKH orapcnw HHaMerpoM - ^ Affvl - lfU 

To^JTnv* npornna^L saroTOBKH 10 ipy^ <rro. c uenBK, hobhiuchiu, ^crBa o^ootkh, 

t^r. r t~ ^ rwafiw^M runuTH DOB3 HHWM B nOJIOCTH OD- 
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6m c HHaMerpoM oTBcpcrwi 67 mm h Tonmn- 

HOft CTCKKH 10^ MM, MaTCpHa/I - OTpKOfO* 

hhoohcbuh eanaB MapxH 3-125. 

06pa6oTKa npomBOinrrca «a BcpnocajaHOM 
npecce Monemt n-6330 c youiHeM 100 tc 

HllCTpyMCHT 33KpcnJWCTCH B BCpXHCH TTMBep- 

cc npccca, oTBcpcnie b Tpy6e pasnam na 
pa3Mcp itf 0 * 1 *!*** c HaoopoM paoorox 3/ICMCH- 

TOB X. RapY>KHbtMH HHaMCTpaMH COOTBCTCTBCHHO: 

67^>0; 68,75,7035; 70,55; 70,06 + 70,08 mm. 45 
IlpH o6pa6orxc HapyMoom nnaMeTp Tpy6w ysc- 
jnnnBaeTCJi no 90 mm, ynpyraji ycajnca coctsb- 
jwcT 0.47 - 0,52 mm, BcmrwHa ynpcwHCHHo- 
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oh cHa6>iceH cmohth poBa hhwm b nojiocra on- 
paBKH C BO3MOXCHOCTII0 OCCBOTO nCDCMCWCHIW 

noiTMM uttokom c nopuxHCM, Ha HapyxotOM no- 
BCpxHocTH Koroporo BMnonHCHa KOirbUCBan npo- 
To*oca, coenjiHeHHaH c nonocroo urroKa h c 

OHHHM H3 parXHaJTbHWX OTBCpCTHH, a nOJTOCT* 
UTTOKa COCAHHCHa C HCTOWHKOM pa6o«ICH XOW- 
KOCTH, B KaneCTBC KOTOpOH Hcnonb308aHa CMa- 

3bmaiomaji wokoctu 

HCTOnHHKH HH(J)OpMaUHH, 
FTpKHHTbTC BO BHHMaHHC npH 3KCTICpTH3C 

1. ABTopcKoe cBHjxcTenbCTBo CCCP N° 614862, 
kji. B 21 D 41/02, I3.U.76 (npoTOTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

the tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 urn. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
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